This paper uses Demographic and Health Survey (DHS) data to analyze the evolution and determinants of children's nutritional status in Kenya using descriptive and econometric methods. Results suggest that child characteristics are significant determinants of children's nutritional status. In addition, share of women in a household and mother's education are found to be important household characteristics. Household assets are also important determinants of children's nutrition status but nutrition improves at a decreasing rate with assets. The results also suggest that rural children are likely to suffer more malnutrition than urban children, while boys are more likely to be malnourished than girls. Our findings suggest that if Kenya is to reduce the current high rates of malnutrition as stipulated in the strategic health objectives and the millennium development goals, policies and strategies for poverty alleviation, promotion of post secondary education for women and provision of basic preventive health care are critical issues which need to be pursued because they have a big impact on children's nutritional status.
INTRODUCTION
National governments and donors emphasize the progressive realization of access to food and good nutrition as a human right. For this reason, reducing food insecurity and improving nutrition have acquired increased importance within the context of poverty reduction strategies. There is need to address the immediate causes of malnutrition and also their underlying basic factors if developing nations are to achieve nutritional well-being and reach functional and productive capacity in the population.
In Kenya, child mortality rates and malnutrition remain high in spite of the government's commitment to create an enabling environment for the provision of quality health care and reduction of mortality and malnutrition levels. Under-five mortality rates remain above 100 per 1,000 live births while infant mortality rates are well above 60. In addition, about 30% of under five children suffer from chronic malnutrition (stunted), almost 6% are severely malnourished (wasted), while 20% are underweight. The prevalence of these problems is most critical in rural areas, drought stricken areas, and among poor households (CBS et al., 2004) . Efforts to reduce child mortality rates and malnutrition continue to be challenged by the HIV/AIDS scourge that has led to increased number of orphaned children who are at increased risk of malnutrition. Nutritional deficiencies contribute to high rates of disability, illness and death. They also affect the long term physical growth and development of children, and may lead to high levels of chronic illness and disability in adult life. In addition, high rates of malnutrition jeopardize future economic growth by reducing the intellectual and physical potential of the entire population.
In its efforts to ensure health for all Kenyans, the Ministry of Health's strategic plan (1999) (2000) (2001) (2002) (2003) (2004) aimed among other targets at: reducing malnutrition among under five year olds by 30%; reducing the proportion of under-five morbidity and mortality rates attributable to key childhood diseases and malnutrition from 70 to 40 percent and eliminate vitamin A deficiency in under five year olds. However, the achievement of these targets continues to be undermined by lack of progress in key determinants of children malnutrition, morbidity and mortality.
There are a wide range of factors that determine the nutritional status of children. These can broadly be classified into child characteristics including age and gender of the child, household characteristics, particularly parental characteristics, and community variables. However, dietary intake and health status are also important determinants of children's nutritional status. These are in turn influenced by underling determinants such as food security and community infrastructure such as sanitation, access to water and local market conditions (Strauss and Thomas, 1995) . Other factors which have been investigated in the literature include prices of related health inputs, available household resources such as income, time and household public goods (Fedorov and Sahn, 2005) .
Malnutrition may also be affected by the cultural and natural environment in which individuals live, national policies and international conditions (Marini and Gragnolati, 2003) . This paper contributes to the literature on child health and poverty by investigating the evolution and determinants of children's nutritional status between 1998 and 2003 using demographic and health survey (DHS) data from Kenya. We focus on nutritional status as a non money-metric measure of poverty, which is a recent innovation in the literature. This is based on the argument that nutritional status is a different dimension of welfare (capability deprivation) from income and expenditure 2 . In addition, there are a number of other advantages of using nutrition instead of income as a measure of poverty: one, individual well-being in the form of nutritional status can be directly observed as opposed to household well-being. Two, money-metric comparisons of welfare over time are hampered by the absence of reliable and verifiable deflators, and information collected in surveys is often inadequate to solve this problem. Three, budget surveys that differ in instrument design, recall periods and even the nature of interviewer training have large systematic differences in the accuracy of measuring household expenditures (Sahn and Stifel, 2002a) . Measuring height and weight is easy and consistent and therefore overcomes this difficulty.
To explain the determinants of children's nutritional status in the two surveys, our study focuses on child, household and community characteristics. The impact of ethnicity and religion is also investigated. Environmental factors (sanitation, access to clean water and housing material) are also investigated but results are excluded because we do not uncover any impact of these variables on children's nutritional status. The final aspect of the paper is to simulate the impact of changes in policy variables on children's nutritional status, focusing on household assets, parental education and access to health care services. This exercise underscores the importance of policy in improving children's nutritional status in Kenya.
The rest of the paper is structured as follows: The next section presents the analytical framework. Section 3 provides a descriptive analysis of the data; section 4 presents the regression results. Section 5 concludes.
ANALYTICAL FRAMEWORK
Studies of determinants of children's nutritional status follow the household production framework of Becker (1965) and Strauss and Thomas (1995) . Starting with a simple household utility maximizing model, we assume that a household has preferences that can be characterized by the utility function, U which depends on consumption of a vector of commodities, X, leisure, L, and the quality of children represented by their nutritional status, N:
Where N is measured using standardized anthropometric measures of height for age (haz), weight for age (waz) and weight for height (whz). The assumption in such a model is that good nutrition, as represented by the vector of nutritional status of children is desirable in its own right, and it is likewise assumed that households make consumption decisions on the basis of reasons other than nutrition (Pitt and Rozenzweig, 1995) .
Household utility is maximized subject to several constraints, including a time specific nutrition production function and income constraints. Guided by the underlying determinants, the reduced form nutritional function for each child can be derived as:
Where C is consumption, W is a vector of child-specific characteristics; H is a vector of household specific characteristics; Z is a vector of community-level characteristics and ε is the child-specific disturbance term. The reduced form model can enable us to capture the total impact of child, household and community characteristics rather than their impact conditional on a set of choice variables through a structural model (Strauss and Thomas, 1995, Thomas et al. 1996) . The specified nutritional production function allows us to estimate the following equations:
haz i = f(child characteristics, household characteristics, community characteristics, ε ha ) whz i = f(child characteristics, household characteristics, community characteristics, ε wa ) Where i denotes the i th group (defined by year, region or gender), ε ha and ε wa are random error terms assumed to be uncorrelated with the covariates included in the reduced form nutritional outcome models.
Individual child characteristics include age and gender of the child. Household level characteristics can be divided into parental characteristics and other household characteristics. Parental characteristics include height of the mother and parents' age, education, and marital status. Height of the mother captures both the genetic effects and the effects resulting from family background characteristics not captured by maternal education. Maternal education is expected to improve nutrition through altering the household preference function and also through better child care practices. Other household characteristics include structure of the household (captured by the number of persons in a specific age and sex group), headship and assets. The structure of the household enable us to test whether presence of older siblings may improve a child's nutritional status, and also whether presence of more adult women, holding household size and age composition of the household constant improve the nutritional status of a child (Sahn 1994, Sahn and Stifel, 2002b) . In the absence of expenditure or income data, we use the asset index to proxy household welfare (Sahn and Stifel, 2003) . Previous studies have also included a vector of other household characteristics such as religion, ethnicity and even occupation of the household head, depending on availability of data. Community characteristics represent access to public facilities such as immunization and health care as well as environmental factors such as water and sanitation (Strauss and Thomas 1995) .
The Data and Descriptive Results

The Data
The data used to analyze the determinants of children nutritional status is taken from the 1998 and To assess the impact of availability of health care on children's nutritional status, we generate a vector of community level variables as proxies 3 . We focus on six variables, namely: the share of children who were fully immunized; the share of children who had at least one immunization vaccine; the share of women who used modern contraceptive methods; the share of women who received professional pre-natal and birth care(doctor, midwife or nurse) and the share of pregnant women who received tetanus toxoid.
The sample characteristics for all community variables for the two surveys are presented in appendix table 2. The results indicate that except for use of modern contraception which recorded a minor decline, use of other health care services improved in 2003. Only about 40% of all the children had been fully immunized in both urban and rural areas in the two surveys, which depicts very low immunization coverage. The share of women receiving professional birth care and using modern contraception in urban areas is much higher than in rural areas. The rural urban differential in birth care is extremely high. For other health care services, there is no major difference in usage in rural and urban areas.
We also estimated non-self cluster shares for households with access to piped water, with toilet facilities, with traditional floor (earth, mud, dung or sand) and roof. These variables can be seen as measures of the environmental/sanitation quality of the residence of the child and are therefore expected to affect child nutritional status (Strauss and Thomas 1995) . Once again, the results are robust across regions for the two surveys. As expected, only a small proportion of households have access to piped water in rural areas compare to urban areas. Somehow, there seem to be marked differences in the proportions between 1998 and 2003, more so for the urban sample. The rural urban differences across the years conform to expectations. For instance, 94% of all urban households have corrugated iron roofs compared to only 60% in rural areas. The same case applies to toilet facilities while as expected only a small proportion (20%) of urban dwellers have a traditional floor, compared to over 80% in rural areas.
Regression Results
Introduction
We concentrate our regression analysis on explaining chronic and acute malnutrition as measured by height for age and weight for height scores respectively. To derive the empirical results, we use survey regressions rather than ordinary least squares methods in order to control for sample design used in the data collection procedure. Survey regression takes care of three important sample characteristics: sampling weights, clustering and stratification (Stata Corp, 1999) . Failure to include sampling weights gives estimators that are biased and affect standard error of the estimates. Further, because of the sampling design, observations in a cluster are not independent and using OLS will give very small standard errors. Accounting for clustering is therefore necessary to adjust the standard errors for design effects. DHS data collection procedures do not use purely random sampling methods. Instead different groups of clusters are sampled separately. Since sampling is done independently across strata, the resulting standard errors will be smaller than normal. Applying survey regression techniques to the DHS therefore produces the correct standard errors.
In addition we control for unobservable community level characteristics that may be correlated with observable determinants of/and or child nutritional status by introducing dummy variables for each of the sample clusters into the model. This controls for the community fixed effects, eliminating any bias from unobserved community level heterogeneity, provided such heterogeneity enters the nutritional function linearly.
Another estimation issue worth of mention is that the nutritional status of a child is a function of two main inputs, food and health status. The common practice in the literature is to proxy food/nutrient intake by per capita household expenditure due to paucity of information on actual food/nutrient intakes. Likewise health inputs are generally difficult to measure and may be proxied by days of illness per child or whether a child caught a particular illness or not. Where such information is available, both per capita expenditure and illness have to be instrumented because they are jointly determined. If this is not feasible, simple reduced forms of nutritional status models are estimated. We follow the latter approach due to difficulties of obtaining the relevant data for nutrient intake and health inputs. On addition, we use the asset index (which is exogenous) rather than income or per capita expenditure (Sahn and Stifel, 2003) .
Chronic Malnutrition
The estimated individual reduced form models explaining the determinants of child nutritional status for the two surveys are presented in table 1. The table presents the results with and without controls for cluster fixed effects for the full sample. For all models, controlling for the community fixed effects has some marginal impact on the betas and levels of significance of some variables. The explanatory powers of the models are however slightly different, which is expected because of the cluster share variables in the non-fixed effects model. The results imply that there may be some important unobserved community level characteristics that are correlated with the determinants of and/or child nutritional status omitted from the model. We base the discussion on the non-fixed effects results.
For all regressions, the explanatory power of the model is consistent with other studies on nutritional status, That is, the R-squared values are quite low. The Chow (F) tests as well as the test for joint significance of all variables for all models (results not presented) however confirm that the variables are jointly significant in explaining chronic malnutrition.
Child Characteristics
The results suggest that all variables for child characteristics are important determinants of chronic nutrition, which is consistent with results of descriptive analysis. Chronic malnutrition is inversely related to the age of the child but improves at a later age, which is consistent with results of our descriptive analysis and with previous studies. This result is also supported by dummies for child age (not presented) which indicated that all child age groups relative to age 12-24 months have significant coefficients, but which clearly decline with age in terms of magnitudes and levels of significance. Male children are clearly more likely to be malnourished than female children which is also consistent with some studies in the literature (see for instance Sahn and Alderman, 1997) . Other studies however suggest that though the coefficients for male dummies are negative, they may be insignificant implying absence of gender bias in nutritional status (Webb and Block, 2004 , Ssewanyana, 2003 , Strauss, 1990 , Sahn, 1990 . This also implies the absence of physiological impact on gender specific nutrition status.
Household Characteristics
Household characteristic variables include share of adult women, household size, mothers' characteristics, household head characteristics and the household asset index variable. Since about 20% of mothers are also household heads, we include a dummy variable for mother being household head in model one. The results suggest that share of adult women in a household and household size were associated with lower z-scores in 1998, but not in 2003. Mother's age is not an important determinant of chronic malnutrition, though mother's age is positive and significant when the quadratic term is not included. Household head age variables also turn out to be insignificant in all models. Results for mother's height are consistent with findings in the literature. Most literature suggests a U-shaped relationship with chronic malnutrition, implying that genetics and phenotype play an important role in affecting the stature of children (Sahn, 1994) . We dropped the quadratic term for mother's height because of very low betas inspite of significant impacts 4 . Maternal education is positively related to nutritional outcomes. Mothers' primary education dummy turn out to be insignificant in all models, but the post primary education dummy is significant implying the importance of human capital investments in improving children's nutritional status. Education of the household head is insignificant implying that father's education may not be an important determinant of a child's nutritional status. This result is consistent with some of the studies cited above (Webb, 2004; Sahn and Alderman, 1997; Alderman, 1990; Sahn and Stifel, 2002b) .
Household assets have a strong significant correlation with children's heights and portray a Ushaped relationship with nutritional status. The results imply that nutrition improves at a decreasing rate with assets. This finding supports Sahn and Stifel (2003) , who show that the asset index is a valid predictor of child nutrition. Assets have a large impact on children's nutritional status, especially in 1998. An increase in the asset index by one point would increase children's height by between 0.19 and 0.45 z-scores in the two surveys respectively. These results therefore do not concur with studies that find a weak correlation between wealth and children's health (see for instance Haddad et al., 2003) .
Ethnicity and Religion
Ethnicity and religion do not seem to be important determinants of chronic malnutrition. We drop ethnicity dummies because in addition to being insignificant, they are expected to be highly correlated with location (clusters) especially in rural areas. Religion dummies are retained in the non-fixed effects model but are insignificant.
Fertility Preferences
Fertility has been shown to have a large negative impact on children's nutritional status. In particular, empirical studies have shown that there is a significant correlation between the number of children and their nutrition (Glick et al., 2005) . In this paper, we test the impact of fertility preferences rather than actual fertility on children's nutritional status. This is because actual fertility is endogenous and cannot be used directly in the child nutrition model without instrumentation. Fertility is determined by among other factors infant mortality rates and children's nutritional status. The traditional argument is that women who have had children die will want to have more children. Fertility may also cause infant mortality rates as women who have endured more pregnancies may have less healthy children. The correlation between fertility and children's nutritional status is that women whose children are unhealthy may be inclined to have more kids, who end up receiving less nutritional intake.
The fertility preference variables are based on answers to attitudinal questions asked to women. We test for the impact of three variables, the ideal number of children that a women would want to have, the intention to use modern contraception in the future and whether the woman's partner approves of family planning or not. The ideal number of kids has the expected impact in 1998 but not in 2003 5 .
The intention to use modern contraception in the future has the unexpected positive impact in both years for the non-fixed effects model. All fertility preference variables fail the joint significance test for the two surveys implying that unobserved heterogeneity in fertility preferences may not be important determinants of children's nutritional status in Kenya.
Health Care Variables
The variables that proxy availability of health care are cluster level shares of individual responses on the use of vaccination, prenatal jab of tetanus toxoid, prenatal and delivery care by a professional (doctor, mid-wife or nurse), use of modern contraception methods. Cluster level shares are used instead of the individual responses to control for endogeneity of individual level data on service use. The results show that for both years, most of the healthcare variables are insignificant while some have the wrong signs. In 1998, all vaccination and pre-natal care by a professional have the unexpected signs. In 2003 the vaccination and birth care by a professional variables have the unexpected sign but turn out to be significant. Access to modern contraception methods in both periods and pre-natal care by a professional in 2003 are highly correlated with children's height. The impact of contraception is expected to be through the impact on fertility (increased birth interval) that allows a mother more time for breast feeding (Ssewanyana, 2003) . Modern contraception could also be a proxy for the general availability of health services. Though some of the results are counter-intuitive, we cannot conclude that health care is unimportant for children's nutritional status. We suspect that high correlation between cluster level variables could account for the insignificance and unexpected signs of some of the variables. It happens that clusters where one service is available may have all other services. For instance, a cluster with a modern health care facility will have facilities for vaccination, prenatal and birthing care as well as family planning services. This is confirmed by looking at a correlation matrix for the health care variables which show high levels of correlation, more-so between prenatal and birth care. That health care is indeed important for children's health is confirmed by a test for joint significance of the variables, which show that the health care variables are jointly significant at the 5% level of significance in 1998 and at all conventional levels in 2003. In addition, summing the coefficients of the variables for health care services show that modern health care would increase children's height by 0.49 z-scores in 1998 and by 0.44 z-scores in 2003.
Environmental factors
The environmental/sanitation determinants: cluster shares of households with piped water, proportion with toilet facilities, proportion with traditional floor and proportion with corrugated iron roof turn out to be insignificant 6 . Though some studies have found environmental factors to matter (Silva, 2005) , our findings are not uncommon in the literature (see for instance Christiaensen and Alderman, 2004) . Strauss and Thomas (1995) also review evidence that the environmental factors may be uncorrelated with children's health states. The argument is that while these variables are environmental indicators, they may not measure well the quality of the environment that children grow up in.
Occupation of household head
Next we test for the impact of the employment status of the head of the household. We categorize current occupation of the head into four main categories: professional (also includes technical and managerial), clerical (also includes sales, services and skilled manual), agricultural self employment and a category for household and domestic workers (including a few who did not work or did not know). In 1998, all occupational categories are inversely correlated with children's height. Employment in clerical jobs and household and domestic occupations relative to agricultural self employment have a significant impact. Though the results may seem surprising, the interpretation is that children of agricultural self employed parents are likely to be taller than for kids whose parents are employed as clerical or household and domestic workers. This result implies that self employment in agriculture may give households more access to dietary requirements for better nutrition than non-agricultural employment. For 2003, the results imply that employment in all categories other than agriculture self employment is associated with better nutrition. Of importance is that professional occupation is a much more important determinant of the nutritional status than all other categories. A child is likely to be 0.24 z-scores higher if the father is employed as a professional than if he is in agricultural self employment. Nevertheless, though the lack of robustness of the results for the two surveys may be counter-intuitive, we expect that this is because assets, education of the household head and location pick up the effects of occupation on children's nutritional status.
Regional effects and interaction terms
Surprisingly, the rural dummy is positive and significant for 2003 implying that rural children are likely to have better nutrition status than urban children. This is inconsistent with our descriptive analysis. However, the rural dummies for 1998 are negative and insignificant. Furthermore, the test for significance confirms the insignificance of the rural dummy in 1998, but significance of the same at the 1% level of significance in 2003.
In addition to the above variables, we also tested the impact of a number of interaction terms namely: parental education and gender of the child, assets and gender of the child, parental age and region of residence and asset index interacted with rural area dummy. None of the interaction terms are significant either individually or jointly and so we drop them from the model to save on space.
Current/Acute Malnutrition
The econometric results for the model of current or acute malnutrition as measured by whz scores are presented in Table 2 . The results differ with those of long term malnutrition in several aspects. In the first place the models portray much poorer fits with the 1998 models explaining only between 7% and 13% of the total variation in current malnutrition in the two surveys. The low explanatory power of the model is however consistent with findings in the literature. Nevertheless, chow tests results (not presented) indicate that all variables are jointly significant in explaining acute malnutrition.
In both years, assets are not important determinants of current nutrition, though important for long term nutritional status. The impact of the share of adult females turns out to be positive but only significant for 2003. Though most of the variables are insignificant they are reversed compared to the results for chronic malnutrition in table 1. This is not uncommon in the literature and is the reason why most studies concentrate on long term malnutrition alone because the acute malnutrition results are often hard to interpret. Except for prenatal care by a professional, all other health care variables have a positive impact on children's current nutritional status. However, only the share of mothers that used modern contraception has a significant impact in 1998. The health care variables are jointly significant at the 5% level for the 1998 model but insignificant in 2003. Unlike in the model for long term malnutrition, fertility preferences are jointly significant at the 5% level in the 1998 model. Children whose parents are employed in all jobs other than agricultural self employment are likely to have higher z-scores than children from agricultural self employment households. The impacts for professional and clerical workers are significant in 1998. Like for most other groups of variables, the occupational dummies are jointly significant in 1998 but not in 2003. 
Impact on Policy
We use the results in table 1 to simulate the impact of various policy changes on children's nutritional status. While the regression results show the impact of the regressors on the mean zscores, of relevance to policy is to improve nutritional status for the severely malnourished children. Raising the living standards for children at the lowest end of the distribution, improving education of their parents and access to health care are the major policy concerns that could be expected to have an impact on children's health. We therefore simulate policies based on these options.
In the sample, the mean asset index for both years is negative. Looking at the distribution of households by asset quintiles, our interest is to move the average poor person from the lowest quintile to the highest quintile and estimate the impact on children's nutritional status of such a policy change. In 1998, if all households had the median assets of the lowest quintile (-0.665), the predicted z-score is -1.27. However, shifting everyone to the median of the highest quintile (1.524) would increase children's height by 0.41 z-scores. In 2003, a similar policy would increase the height by 0.45 z-scores (Table 3 ). This means that on average, heights would improve by 0.41 and 0.45 standard deviations of the NCHS distribution of healthy children's heights in 1998 and 2003 respectively. The implication of these findings is that higher assets (income) will lead to a big reduction in stunting in Kenya.
The second policy simulation compares three education scenarios: where parents have no education at all, parents have full primary and parents have post primary education. Given that Kenya has recently introduced free primary education, it is expected that in the future, the average Kenyan will have at least primary education and so these policy changes are achievable in the long run. In 1998, children born of mothers with no education are likely to be 0.32 scores lower than kids born to mothers with post primary education. In 2003, the impact of mother's education is almost identical to that of 1998. Mother's post primary education has an approximate 3 fold impact on heights compared to primary education. The policy impact of father's post primary education is much lower than for mothers in 1998, but is counter-intuitive in 2003. These results affirm the importance of maternal education in improving children's health.
The fourth policy simulation focuses on improvements in health care. We take a scenario that compares zero access to vaccination, professional prenatal and birth care, prenatal tetanus toxoid injections and modern contraception and compare this to a 100% access to these facilities. In 1998, a scenario of no access predicts the mean z-score at -1.19, which is very close to the actual predicted z-score given the mean usage of these services. However, these scores increase to by 0.49 points in the scenario with universal access. In 2003, the mean scores increase by 0.41 points. These results show that though it may not be possible to ensure a 100% access to modern health care for all Kenyans, improving health care services would be expected to have a large impact on children's nutritional status.
Combining all these simulations, the results show that moving from the worst scenario for all policies (lowest asset index, zero education for both parents and zero access to health care facilities) to the best scenario (highest asset index, 100% education for both parents and 100% access to health care facilities) would increase height by 1.48 in 1998. A similar change for 2003 would increase heights by 1.14. These results imply that if Kenya was to adopt the high scenario simulation, she would totally solve the current high levels of long term malnutrition. c High scenario simulates assigning all households the median asset for the highest quintile, post primary education for all mothers and heads of households, and a 100% access to health care services.
CONCLUSION
This paper investigates the evolution and determinants of child nutritional status in Kenya for the period 1998-2003, using demographic health survey data. We focus on the determinants of chronic and acute malnutrition. Our study makes an important contribution to the emerging literature on nonmonetary measures of poverty. We investigate the impact of child, household and community characteristics on both chronic and acute malnutrition. We employ both descriptive statistics and econometric techniques to explain the determinants of children's nutritional status. In estimation, we control for sample design and possible heterogeneity arising from unobserved community characteristics correlated with children's nutritional status and its determinants.
Our results show that child characteristics are significant determinants of nutritional status, while male children are more likely to be malnourished than female children. We find that household size was a significant determinant of children's nutritional status in 1998 but not in 2003. Share of adult women in a household and mother's post primary education are important, but paternal education does not seem to matter. Mother's height display a U shaped relationship with malnutrition and the linear term has a positive and significant impact on long term malnutrition, but the impact on current malnutrition is insignificant. The marginal impacts are however quite modest. Without the quadratic term, a one centimeter increase in mother's height would increase a child's height by about 0.042 zscores in the two surveys. Another finding is that nutrition improves at a decreasing rate with assets, which is also consistent with descriptive statistics. Health care variables are jointly significant in explaining child nutritional status, though only use of modern contraceptives and pre-natal professional care are individually significant. Even after accounting for sample design and unobserved heterogeneity across clusters, we do not uncover any important effect of environmental factors on children's nutritional status. Also religion and fertility preferences do not seem to matter, though ideal number of kids was an important factor in 1998.
Policy simulation results confirm the importance of key policy variables in improving children's nutritional status. The regression results show that households with mean assets were 0.45 hazscores higher than households with zero assets in 1998, but only 0.22 in 2003. The impact is much smaller for whz scores with sampled households being only 0.15 and 0.05 z-scores higher than households with zero assets in 1998 and 2003 respectively. Taking a policy that would see a poor person move from the median of the poorest quartile to the median of the highest quartile would have the impact of rising heights by 0.41 and 0.45 z-scores in 1998 and 2003 respectively. Children born of mothers with no education are likely to be 0.12 haz scores lower than children born to mothers with primary education and 0.31 scores lower than children born to mothers with post primary education. Fathers' education is less important than mother's education in 1998, and is even counter-intuitive in 2003.
We also find provision of health care to be an important policy for reducing malnutrition in children. A package of improved health care i.e. immunization coverage, professional prenatal and birth care, prenatal tetanus toxoid injections and modern contraception would have a big impact on children's nutritional status. If all households had full access to these services, the mean haz scores would have increased by 41% and 43% in 1998 and 2003 respectively. A combination of all the above policy changes would be enough to alleviate poverty (measured by children's nutritional status) as heights would have increased by 1.48 and by 1.14 standard deviations of the NCHS distribution of healthy kid's heights in 1998 and 2003 respectively. If Kenya is to achieve her strategic objective of reducing malnutrition by 30%, and also her millennium development goal target of reducing the prevalence of underweight children less than 5 years from 28% in 2003 to 16.2% in 2015, policies and strategies for poverty alleviation, promotion of post secondary education for women and provision of basic preventive health care are critical. This is more so the case given that the proportion of underweight children only declined from 32.5% in 1990 to 28% in 2003. 
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